Solubilization of nicardipine hydrochloride via complexation and salt formation.
The solubility behavior of nicardipine (1,4-dihydro-2,6-dimethyl-4-(3-nitrophenyl)-3,5-pyridinedicarboxylic+ ++ acid methyl 2-[methyl(phenyl-methyl)amino]ethyl diester), a calcium channel blocker, used in the treatment of chronic stable angina and mild essential hypertension was investigated. Two techniques that are known to improve solubility, complexation and salt formation, were examined. Concentrations were determined with a specific reversed-phase HPLC assay. The solubility of nicardipine hydrochloride was enhanced exponentially via complexation with aliphatic carboxylic acid buffer systems in a pH dependent fashion. The solubility increased from 5 to 68.6 and 270 mg/mL as the acetate or propionate buffer concentrations, respectively, increased from 0.001 to 5 M, showing a positive deviation from linearity. The conversion of nicardipine hydrochloride to the phosphate salt resulted in a approximately 10-fold solubility improvement. The surface tension of the nicardipine phosphate in water as a function of concentration indicated a critical micelle concentration of 5-6 mg/mL. The critical micelle concentration was greater than the equilibrium solubility of the hydrochloride salt in water, suggesting that a self-association phenomena is responsible for the enhanced solubility of the phosphate salt. Both routes provided potential alternatives for the solubilization of nicardipine.